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Background
RNA-binding proteins (RBPs) are an important class of cellular proteins that are involved in various functions like stabilisation, protection, packaging, transport and mediating interactions with or act catalytically on RNA (cutting, unwinding, replicating, modifying, etc.) [1] . RBP-RNA associations are dynamic in nature and defines the rate of translation of mRNA cellular localisation, as well as the lifetime and processing of different kinds of RNA [2] . Our previous work has identified the complete RBP repertoire (or RBPome) in humans [3] , but in the process of studying the same, we had realised the differences exist in the size of the human RBPome as reported by different groups [3] [4] [5] [6] [7] [8] . To assemble all the known human RBPs, and their related information in one platform, we present hRBPome -a comprehensive database of human RBPs.
The six different studies (datasets) considered in hRBPome have been presented in Table 1 . We have primarily focussed on highlighting the methods for identifying RBPs, adopted by each of these studies, as well as the start points for data collection (for example, human cell type for experimental studies or sequence database for computational studies), which lead to variation in the data formats reported. In this database, we have provided uniformity in the data, by mapping the various data formats reported by the different studies to gene names. This makes comparison across studies (datasets) easier than was possible before.
The database can be accessed from the following URL:
http://caps.ncbs.res.in/hrbpome 
Construction and content
The back-end data retrieval and manipulation logic of this database has been implemented using CGI-Perl and the database interface built on HTML5, CSS, JavaScript, Ajax and
JQuery. The basic tables in the database have been organised as comma-separated text files, and converted to JSon format, for performance improvement through utilities.
The abbreviations of the studies (datasets) present in hRBPome are as follows:
Genome-wide survey (G), Census of human RBPs (C), Unexplored human RBP atlas (U),
mRNA-bound proteome (M), HeLa mRNA interactome (H) and RBPDB (R). The human
RBPs reported by each of the six studies have been presented in this database, alongside a comparative account of all these studies. As seen from the penultimate column of Table 1 their cognate RNA partner(s) from mere sequence information [13] .
All the data available to the users in the hRBPome have been organised in a tabular format. The records of these tables can be searched and/or sorted. The users also have a flexibility on the number of fields to be viewed at a time.
Utility and discussion
The hRBPome database described here, to the best of our knowledge, is the first of its kind attempt, to bring all known human RBPs in one platform. The data presented in this database also resolves differences arising out of the nature of tools and techniques used or that of the data presented, in the various existing studies for the identification of human RBPs. A comparison of human RBPs from multiple studies, hRBPome also annotates ~800 high confidence RBP genes. The entries present in this database are cross-referenced to various other protein sequence databases.
In 2014, Gerstberger and co-workers had proposed a set of 554 mRNA-binding protein (mRBP) genes as the "gold standard" [4] . Our current study provides a new gold standard of 837 high-confidence RBP genes, and includes not only genes encoding mRBPs, but also those encoding proteins binding to all other known RNA kinds. 499 RBP genes are common among the old and the new gold standards, whereas 55 and 338 genes are unique to the old and new gold standards, respectively (Additional File 5). In short, this database is a central repository for all human RBPs known till date and information related to these proteins.
Conclusions
In the past few years, multiple research groups have sought to understand the complete RBP repertoire of humans. Due to the employment of a variety of different tools, these studies have presented non-overlapping datasets of human RBPs. There has been little realisation that differences could exist due to the choice of search techniques and thresholds placed.
Furthermore, some techniques could also identify "indirect interactions" i.e. proteins that are part of assemblies and not directly interacting with RNA. Likewise, few techniques may identify DNA-binding proteins or proteins that can bind to both DNA-and RNA.
Though it is important to identify those proteins that are reported by multiple such studies, it is also interesting to note the union of these sets. The hRBPome database presents a comparative account of all known human RBPs, which provides objectivity to the meta integration, thereby data become easily available to users than ever before. Subsequent updates of the database will be targeted towards integration of more features of RBPs than currently available. The users can browse through all the genes coding for RBPs, which are present in hRBPome, by the virtue of being a part of one or more of the studies (datasets) considered in this database. The genes that are present in three or more out of the six studies (datasets), have been referred to as 'high confidence RBP genes' and have been assigned a confidence score of 3 or higher (highlighted in red) that equals the number of datasets in which that particular gene is present. The genes with a confidence score of less than 3 have been referred to as 'low confidence RBP genes'. The users can browse through the entries present in a particular table and even the database as a whole, on the basis of keyword or ID searches.
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